Prenatal exposure to the cannabinoid receptor agonist WIN 55,212-2 and carbon monoxide reduces extracellular glutamate levels in primary rat cerebral cortex cell cultures.
The effects of prenatal exposure to the cannabinoid receptor agonist WIN 55,212-2 (0.5 mg/kg s.c.), alone or in combination with carbon monoxide, on extracellular glutamate levels in primary rat cerebral cortical neuronal cultures, were investigated. Dam weight gain, pregnancy length and litter size at birth were not affected by prenatal treatment with WIN 55,212-2 and carbon monoxide alone or in combination. Basal and K(+)-evoked extracellular glutamate levels were reduced in cortical cultures from pups born to mothers exposed to WIN 55,212-2 and carbon monoxide alone or in combination compared to cultures from rats born to vehicle-treated mothers. In cultures obtained from rats exposed to vehicle or carbon monoxide alone during gestation, WIN 55,212-2 (0.01-100 nM) increased extracellular glutamate levels, displaying a bell-shaped concentration-response curve. In cultures from rats born to mothers exposed to WIN 55,212-2 alone or in combination with carbon monoxide the WIN 55,212-2 ( 1 nM)-induced increase in extracellular glutamate levels was lower than that observed in cultures from rats born to vehicle-treated mothers and similar at those observed at 10 and 100 nM concentrations. The selective CB1 receptor antagonist SR141716A (10 nM) counteracted the WIN 55,212-2-induced increase in extracellular glutamate levels in cultures exposed to vehicle or carbon monoxide during gestation, but failed to antagonise it in cultures from rats born to mothers exposed to WIN 55,212-2 alone or in combination with carbon monoxide. These findings provide evidence that prenatal exposure to the cannabinoid receptor agonist WIN 55,212-2 and carbon monoxide, alone or in combination, is associated with an impairment in cortical glutamatergic transmission. It could be speculated that such detrimental effects might be involved in the reported deficit in learning and memory associated with prenatal marijuana exposure.